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INTRODUCTION
In Brazil, coffee production has great economic and social importance. However, despite this fact, information on its spatial distribution, management and surrounding environments is still scare. Successful coffee production requires crop monitoring spanning the plants' entire growth process. Usually, this type of monitoring is carried out in the field; it could, however, also be done through satellite images, which can map larger areas at lower costs.
Simple mathematical equations used in digital satellite image processing can highlight the vegetation and analyze reflectance patterns in the leaves and canopy. Among the most commonly used indexes, the Normalized Difference Vegetation Index (NDVI), Enhanced Vegetation Index (EVI) and Normalized Difference Water Index (NDWI) are the most noteworthy. According to Hatfield et. al., (2008) , the spectral vegetation index more widely applied in agricultural research is the NDVI. Further, it is also important to understand the relation between climate changes and relief. Volpato et al., (2013) note that the annual variation of NDVI may be a good indicator of plant stress, caused by climate changes. Alves et al., (2011) have also discussed at length the influence of altitude on specialty coffee production in Brazil.
Landsat 8 images, used to obtain spectral and surface temperature data, can be combined with Shuttle Radar Topography Mission (SRTM) digital relief models to subsidize the monitoring of coffee lands. The aim of this work was to apply geotechnologies to the spectral monitoring of coffee lands and to characterize their surrounding environment.
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MAIN BODY
The work was carried out in the municipality of Santo Antonio do Amparo, Minas Gerais state, Brazil. The coffee lands were mapped using Landsat 8, OLI sensor, images with 30 m spatial resolution, orbit/point 218/75. The images were taken on August 13th, 2015, and were interpreted visually. Only coffee areas over 10 hectares were selected.
To calculate the NDVI (Rouse et al., 1973) and NDWI (Gao, 1996) vegetation indexes, 13 Landsat 8 images (OLI sensor, orbit/point 218/75) from January 2014 to August 2015 were used. All the images were provided by the U.S Geological Survey (USGS, 2015) . The atmospheric correction of the images used the 6S algorithm (Vernote et al., 1997; Antunes, 2012) . The vegetation spectral indexes of the coffee lands were then calculated and their mean values per polygon were estimated.
In order to calculate the NDVI vegetation indexes (Rouse et al., 1973) , surface temperature data were gathered from Landsat 8 images (TIRS sensor, orbit/point 218-75, Band 10 (10.4 -12.5 μm), 100 m spatial resolution). The images were taken on the following dates: 01/02/2014, 08/05/2014, 12/06/2014, 15/10/2014, 18/12/2014 e 31/08/2015. They were processed using QGIS 2.12.0 software and the Semi-Automatic Classification Plugin (Congedo; Munafo; Macchi, 2013) .
The mean altitude of the coffee lands was estimated using Shuttle Radar Topography Mission (SRTM) images with 30 m spatial resolution. The slope classes were calculated and defined according to Embrapa 1979: Flat (from 0 to 3%), Gently undulated (3 to 8%), Undulated (8 to 20%), Strongly undulated (20 to 45%), Hilly (45 to 75%) and Steep (above 75%). Coffee distribution was assessed according to soil type, based on the digital soil map done at the Center for Agricultural Science of o C to 27.6 o C. The higher spectral vegetation indexes occur in the higher altitudes of the central-eastern region of the municipality with, consequently, lower surface temperatures. The quality of the coffee beverage in these areas is higher. Coffee beverage quality depends on the bean's chemical composition, which is determined by genetic factors, crop management and environmental characteristics. Camargo et al., (1992) , attempting to characterize the areas with a natural aptitude for coffee production, determine them as the altiplano regions with colder climate (mean annual temperature between 18 o C and 20 o C) and high annual water deficiency during the fruit maturation and harvest periods. 
CONCLUSIONS
Using geotechnologies, it was possible to maps the coffee lands of the municipality of Santo Antonio do Amparo, Minas Gerais state, Brazil. The environments that presented greater aptitude for producing quality coffee are concentrated in the higher altitudes, and present lower surface temperature, higher spectral indexes and a predominance of Dark-Red Latossol. This data will be applied to the management of coffee crops in the study area.
